Background: Phage display is the most widely used technique among display methods to produce monoclonal antibody fragment with a specific binding activity. Having a large library for efficient antibody display/selection is quite laborious process to have more than 10 9 members of transformants. To overcome these limitations, several in vitro selection approaches have been reported. Ribosome display that links phenotypes, proteins, directly to genotype, mRNA, is one of the in vitro display methods. Ribosome display can reach the size of scFv library up to 10 14 molecules and it can be further diversified during PCR steps. To select the high affinity scFv from one pot library, we established ribosome display technique by modifying the previously reported eukaryotic translation system. Methods: To establish the antibody selection system by ribosome display, we used 3D8, anti-DNA antibody. A 3D8 scFv was synthesized in vitro by an in vitro transcription-translation system. The translated 3D8 scFv and the encoding 3D8 mRNA are connected to the ribosome. These scFv-ribosome-mRNA complexes were selected by binding to their specific antigens. The eluted mRNAs from the complexes are reverse transcribed and re-amplified by PCR. To apply this system, antibody library from immunized mouse with terminal protein (TP)-peptide of hepatitis B virus DNA polymerase TP domain was also used. This TP-peptide encompasses the 57 80 amino acid residues of TP. These mRNA/ribosome/scFv complexes by our system were panned three times against TP-peptide. The enrichment of antibody from library was determined by radioimmunoassay. Results: We specifically selected 3D8, anti-DNA antibody, against ssDNA as a model system. The selected 3D8 RNAs sequences from translation complexes were recovered by RT-PCR. By applying this model system, we enriched TP-peptide-specific scFv pools through three cycles of panning from immunized library. Conclusion: We show that our translating ribosome complexes are well maintained and we can enrich the TP-specific scFv pools. This system can be applied to select specific antibody from an antibody library. 
. Processes of ribosome display technique to select a specific antibody against a specific antigen. See text for details. A. Schematic diagram of DNA structure for ribosome display. T7 promoter, the variable region of heavy chain, variable region of chain and the constant region of chain denote as T7, VH, Vk and Ck, respectively. Ck acts as a spacer region to connect the folded protein to the ribosome. Large arrows indicate the transcriptional start and protein coding sequence. Small arrows indicate the primer binding sites for this system. B. DNA sequence used for ribosome display. T7 promoter, Kozac sequence, and His-tag sequences are indicated. C. 3D8 VH/k RNA. After RNA transcription, DNA was removed by DNaseI treatment. The transcribed RNA was determined by gel electophoresis. D. In vitro translated 3D8 VH/k. After translation reaction, the translation mixture was subjected to the 12% SDS-PAGE, and detected by autoradiography. The translated 3D8 VH/k protein was indicated as an arrow. t r a n s l a t e d pr ot e i n s cpm
